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1. There exists e need for syplied reseerch before & trus virtusl
(aerinl) image viewer with a large aperture cen be constructed.

FACIS BRARING ON THE PROBLEM

2, ¥Facta,

&. The microscope is & virtusl image* viewing device. After
e period of contimued use of a microscope the fatigue factor of
the individusl using the instrumemt builds up repidly due to the
eye strain and physicelly bending ever the instrument. o

b. For reascnsble megnifications, 10X amd greater, it can
be shown that & virtual lmege viewer is sperture limited. The eye
rellef of the microscope Gcular can be larger than the pupil of
the aye but is still limited dy the pupil beesuse of the necessary

close praximity of the ey$ to the ocular. Any mmaller aperture is
very difficult to use becmuge the eye mumt de positicned very
accurately over the eperture. '

c. A methed for increasing the exit pupil of the viewing
instrument would be a significant step in ashieving sn instrument
with a suiteble sree of fmmge viewing, 8 X 10 inches or larger
instead of the couventicmsl eyepiece of the microscope,

3. Assumptions

It appears to be a reasamedle sssumption that if a method could be
devised to form & "multitude” of adjoiming small epertures by either
very smell prisms or erossed {iffractiem gretings the aperture limit
could be overcame and the area of immge viewing could approach ead
exceed the 8 X 10 inches. ‘
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3, DPefinitions

* A virtuel or aerial image 1s not formed physically but iz formed
vhen viewed in this case in its magnified state, on the retines of the
eye itself.

DISCUSSION

5. The most logieal approech sppears to be the crossed diffraction
grating., Gretinge of the size and quality required ere z state of the
art and are not extrsordinarily expensive.

6. A study, and breedboard proving and demonstrsting feasibility
is in order btefore a finalized plece of herdware would be undertsken.

CORCLUSION

T. 7To ascertain feasibility it will be neeessary to perform e
reasonable amount of spplied resedrch and construct herdwere for asnelysis
end demonstiration purposes.

RECOMMENDATIONS

8. It 1s recommended thet an [ | contraot be negotlated with
I lag per letter dated 13 November 1962. The
grating idee is proprietary with this cespeny smd it is therefore
necegsary 1o negotiete a sole source comtract, '

S. The cost steted, CPFF emount, Fhase I, [ | and Phase II,
is greater than origimelly estimated in the initiml proposal
and is only for the Ultre-Eigh Resolution Piffraction Viewer. Since
the original proposel was submitted, more investigation has been con-
ducted by the vendor, particulsrly on the materials end subcontrecting,
thus revising the costing to an emount considered to be 2 more realistic
figure,

10. The subcontrector,| | is considered to be
a capable end highly qualified orgsnizetion,

1l. Phasing the contrsct is impertant. Should the results of the
study a8 reported in Fhese I fall short of expeetetions the work could
be terminated without further expenditure.

12, Bo fer as is known no parallel efforte in this type of develop-
ment are or has been comucted,

velopment Brench, P&DS
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